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Title of the Invention/ 

" ANNULAR SLIDING yFLUOROPLASTICS MEMBER, AND A METHOD OF 
PRODUCING AN ANNULAR/ SLIDING FLUOROPLASTICS MEMBER 



Background of the invenhinn 
1 . Field of the Invention 

The present /invention relates to an annular sliding f luo- 
roplastics member which is requested to have good mechanical 
properties, resistance to abrasion and wear, thermal conduc- 
tivity/ heat resistance, and the like, and more particularly 
to an annular /sliding f luoroplastics member which can be pref- 
erably used afs a radial slide bearing, a thrust slide bearing, 
a thrust wadher, or the like. 

The present invention relates also to a method of produc- 
ing an annular sliding f luoroplastics member which can produce 
such an artnular sliding f luoroplastics member by means of 
simple stdps . 



2. Description of the Prior Art 

As dn annular sliding f luoroplastics member which is used 
as a radial slide bearing, a thrust slide bearing, a thrust 
washer, or the like, known are annular sliding f luoroplastics 
members of first, second, and third prior art examples which 
will be described below. 

An lannular sliding f luoroplastics member of the first 
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prior art example is molded by singly pressurizing and firing 
powder or granular f luoroplastics sudy as PTFE (Polytetra- 
f luoroethylene) plastics . 

An annular sliding f luoroplastics member of the second 
prior art example is molded by pressurizing and firing a com- 
plex which is obtained by dry yfriixing short fibers such as 
chopped aramid fibers or powder of aramid plastics with PTFE 
plastics . 

An annular sliding f lfioroplastics member of the third 
prior art example is formfed in the following manner. Short 
fibers made of fibrillatj&d aramid plastics or the like, and 
PTFE plastics are uniformly wet mixed by, for example, a mixer. 
The wet-mixed mixture /is formed into sheet-like elements. 
Plural of such sheetflike elements are stacked to form a 
layered structure. The layered structure is fired and then 
subjected to variousf machining works such as a cutting work, 
to be formed into a/i annular shape, 

The annular siiding f luoroplastics member of the first 
prior art example /is excellent in resistance to abrasion and 
wear. In the membjbr, however, the thermal conductivity is poor 
in the case where the fuloroplastics and the counter member 
directly slide c/ver each other to generate a heat. Therefore, 
seizure easily Occurs in the slide face, and hence it is dif- 
ficult to stable maintain the sliding property for a long term. 
In the aniiular sliding f luoroplastics member of the sec- 
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ond prior art example, it is/ often that the short fibers are 
not uniformly mixed. In sucfi a case, high-density portions of 
short fibers and low-densiAy portions of short fibers mixedly 
exist in the slide face. / In a low-density portion of short 
fibers, the sliding areaf between the f luoroplastics and the 
counter member is increased so that, in the same manner as the 
annular sliding f luoroplastics member of the first prior art 
example, the thermal /conductivity of the low-density portion 
of short fibers is lowered- As a result, seizure easily occurs 
in the slide face, /and hence it is difficult to stably main- 
tain the sliding property for a long term. In a thrust slide 
bearing and a thrfust washer, since a large press load is ap- 
plied in the axi/al direction, it is preferable to orient short 
fibers in the axial direction along which the burden of a load 
is large, thereby enhancing the buckling resistance. By con- 
trast, in a r^lial slide bearing, since a large press load is 
applied in a /radial direction, it is preferable to orient 
short fibers /in a direction which is as close as possible to 
the radial direction so as to enhance the pressure resistance 
in a radial /direction. In the annular sliding f luoroplastics 
member of the second prior art example, however, short fibers 
are randomly oriented, and hence the buckling resistance, and 
the pressure resistance in a radial direction are so low that 
the annular sliding member has a low mechanical strength. 

The aunular sliding f luoroplastics member of the third 
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prior art example is produced by stacking plural sheet-like 
elements and cutting the Jpsulting layered structure into an 
annular shape. Therefore/ the production steps are complicated, 
and a large amount of crtips must be disposed. As a result, the 
materials are wasteful^ used and the production cost is in- 
creased. Furthermore, /most of short fibers in the sheet-like 
elements are oriented substantially in one direction, and 
hence the orientation of short fibers is restricted to a ra- 
dial direction or at direction which is parallel to the radial 
direction, or is /not always coincident with the direction 
along which the tfurden of a load is large. Therefore, it is 
difficult to employ the method in which the orientation of 
short fibers is /restricted so as to improve the buckling re- 
sistance, and tfhe pressure resistance in a radial direction, 
thereby enhancing the mechanical strength. 



Summary of tne invention 

It is an object of the invention to provide an annular 
sliding f lucfroplastics member in which, while maintaining the 
2 0 excellent resistance to abrasion and wear exerted by fluoro- 

plastics, the mechanical strengths such as the buckling resis- 
tance and the pressure resistance in a large burden of a load 
can be enhanced by short fibers mixed with the f luoroplastics , 
It is another object of the invention to provide an annu- 
25 lar sliding f luoroplastics member which has a good thermal 
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conductivity so as to p/event seizure in a slide face between 
the member and a counter member from occurring, whereby the 
sliding property can Me stably maintained for a long term. 

It is a further/ object of the invention to provide an 
annular sliding f lucfroplastics member which can omit a cutting 
work step from a production process, thereby preventing mate- 
rials from being w4stefully used, and reducing the production 
cost. 

It is a still further object of the invention to provide 
a method of producing such an annular sliding f luoroplastics 
member . 

In order Jo attain the objects, the annular sliding f luo- 
roplastics menfcer of the invention is characterized in that 
the member hap a composite structure which mainly consists of 
fluorine plastics and short fibers, and 20 or more wt.% of 
short fibers /by weight of a total amount of the short fibers 
are oriented/ in a direction along which a burden of a load is 
large. 

According to the invention, a large ratio of the short 
oriented in the direction along which a burden of 
large, so as to enhance the buckling resistance 
against a thrust load, and the pressure resistance in a radial 
direction ajainst a radial load, 

annular sliding f luoroplastics member of the in- 



fibers are 
a load is 



In the 



25 



vention, whdn 20 or more wt.% of the short fibers by weight 



10 



15 



20 



25 



- 6 - 

of the total amount of the short fibers may/ be oriented in an 
axial direction, a peripheral direction, c/r a spiral direction 
Alternatively, 50 or more wt.% of the sh/brt fibers by weight 
of the total amount of the short fiberfi may be oriented in the 
direction along which a burden of ar load is large. As the 
short fibers, fibrillated aramid f/bers may be used. As the 
fluorine plastics, PTFE plastics yfriay be used. In the annular 
sliding f luoroplastics member cjt the invention, preferably, 
the composite structure is a structure in which a number of 
fluorine plastics layers containing the short fibers 2 are 
stacked in a radial direction, and each of the stacked layers 
has a wavy sectional shape /which undulates in an axial direc- 
tion. In this case, preferably, overlapping faces of the lay- 
ers are integrally couplfed to one another. 

In the annular sliding f luoroplastics member of the in- 
vention, plural filaments may be stitched to the composite 
structure which mainl£ consists of the fluorine plastics and 
the short fibers. According to this configuration, the resis- 
tance to wear is improved and the mechanical strength is fur- 
ther enhanced by tHe reinforcing action of the filaments. As 
the filaments, preferably used are long fibers selected from 
aramid fibers, gljkss fibers, polyimide fibers, and PTFE fibers 
which are stretclied, or metal wires selected from stainless 
wires, aluminum wires, and copper wires. 

In the annular sliding f luoroplastics member of the in- 
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vention, at least one surface of the c/nnular sliding fluoro- 
plastics member having the compositor structure which mainly 
consists of the fluorine plastics jfnd the short fibers may be 
covered with an expanded graphit^ sheet. In this structure, 
when the expanded graphite sheet/ is disposed in a slide face, 
the expanded graphite sheet slides over the counter member, 
and hence the heat resistances is improved by the properties 
characteristic to an expanded graphite sheet. When the expand- 
ed graphite sheet is disposed in a face other than a slide 
face, such as that opposite to the slide face, the sliding 
frictional heat generated in the slid face is radiated to a 
casing through the expanded graphite sheet, so that the slid- 
ing property is stably/ maintained for a long term. 

In the annular sliding f luoroplastics member of the in- 
vention, the annular /sliding f luoroplastics member having the 
composite structure/ which mainly consists of the fluorine 
plastics and the shjbrt fibers may be impregnated with a lubri- 
cant. According td this configuration, the annular sliding 
member is provided with excellent resistance to abrasion and 
wears by the lubricating function of the lubricant, thereby 
improving the sliding property. When the annular sliding mem- 
ber is used in d place where a sealing function is required, 
permeation of al fluid is prevented from occurring, thereby 
enhancing the stealing property. 

In this way, according to the annular sliding fluoroplas- 
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tics member of the invention, when the annulaf sliding member 
is to be used as a thrust slide bearing or jk thrust washer in 
which a large press load is applied in the axial direction, 
20 or more wt.% of short fibers are oriefrited in an axial di- 
5 recti on along which a burden of a loadr is large so as to en- 
hance the buckling resistance against a thrust load, whereby 
the mechanical properties can be improved. When the annular 
sliding member is to be used as/ a radial slide bearing in 
which a large press load is app/ied in a radial direction, 20 
10 or more wt.% of short fibers ^re oriented in a circumf erential 
direction along which a burcjfen of a load is large so as to 
enhance the pressure resistance in a radial direction against 
a radial load, whereby the mechanical properties can be im- 
proved. When 20 or more yt.% of short fibers are oriented in 
15 a spiral direction corresponding to an intermediate of the 

axial direction and thjfe circumferential direction, the annular 
sliding member can be/used as a thrust slide bearing, a thrust 
washer, or a radial ilide bearing which has both the buckling 
resistance and the pressure resistance in a radial direction, 
20 Since 20 or more wjt.% of short fibers which are oriented in 

a direction along iwhich a burden of a load is large slide over 
the counter member, the resistance to abrasion and wear and 
the thermal conductivity are improved, so that the sliding 
property is stably maintained for a long term. Moreover, a 
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- 9 - 

prevented from being wastefully used, and /the production cost 
can be reduced. / 

The further detailed conf iguratio^ and function of the 
annular sliding f luoroplastics membe/ of the invention will 
5 be more apparent from the f ollowinVdescription of embodiments. 

The method of producing an arihular sliding f luoroplastics 
member of the invention has the yfeteps of: forming a mixture 
of fluorine plastics and short fibers into a sheet-like ele- 
ment; cutting out a tape-likcf element from the sheet-like 

10 element; spirally winding thfe cut out tape-like element to 
form an annular wound body ;/compressively deforming the wound 
body by pressurizing the jfround body in an axial direction; 
during or after the def o^nation, heating the wound body to a 
temperature which is eqpal to or higher than a melt tempera- 

15 ture of the fluorine plastics; and cooling the wound body to 
harden the wound body/. 

In the production method, a direction along which the 
tape-like element ik cut out from the sheet-like element may 
be a direction whifch is perpendicular to orientation of the 

2 0 short fibers, a direction which is parallel to orientation of 
the short fibers, J or a bias direction with respect to a rec- 
tangular sheet-like element. As the short fibers, fibrillated 
aramid fibers may be used. As the fluorine plastics, PTFE 
plastics may be ulsed. 

25 In the production method of the invention, plural fila- 



10 



15 



- 10 - 

ments may be stitched to the sheet-like element dt intervals 
and the tape-like element may be then cut out from the sheet- 
like element. In this case, as the filaments/ preferably used 
are long fibers selected from aramid fibe/s, glass fibers, 
polyimide fibers, and PTFE fibers which/ are stretched, or 
metal wires selected from stainless wiyfes, aluminum wires, and 
copper wires. 

In the production method of the invention, when or after 
the tape-like element is spirally Around, an expanded graphite 
sheet may be placed over at leas/ one surface of the annular 
wound body to cover the surfaofe with the expanded graphite 
sheet. The annular sliding f Inaordplastics member which has 
been cooled and hardened may/be impregnated with a lubricant. 

The method of producing an annular sliding f luoroplastics 
member of the invention wyll be more apparent from the follow- 
ing description of embodiments. 
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Brief Description of ttte Drawings 

Fig. 1 is a perspective view showing a first embodiment 
of an annular sliding/ f luoroplastics member of the invention; 

Fig. 2 is a partially cutaway enlarged perspective view 



showing the annular 



Fig. 3 is a perspective view showing a sheet-like ele- 



ment ; 



sliding f luoroplastics member of Fig. 1; 



Fig. 4 is a perspective view showing a state of cutting 



out a tape-like element. 

Fig. 5 is a side tfiew showing a step of winding the tape- 
like element; 

Fig. 6 is a section view showing a step of pressurizing 
the wound tape-like /element ; 

Fig. 7 is a diagrammatic plan view showing orientation 
of short fibers off the wound tape-like element; 

Fig. 8 is a Perspective view showing an annular sliding 
fluoroplastics rrfember having short fibers which are oriented 
in a direction adopted to a thrust slide bearing or a thrust 
washer; 

Fig. 9 Ik a perspective view showing an annular sliding 
fluoroplastics member having short fibers which are oriented 
in a direction adopted to a radial slide bearing; 

Fig. lp is a perspective view showing an annular sliding 
fluoroplastics member having short fibers which are oriented 
so as to afttain both the buckling resistance and the pressure 
resistance in a radial direction; 

Fig. 11 is a partially cutaway enlarged perspective view 
showing aj second embodiment of the annular sliding fluoroplas- 
tics memt er of the invention; 



Fig 
showing a 



Fig, 



12 is a partially cutaway enlarged perspective view 
third embodiment of the annular sliding fluoroplas- 



tics member of the invention; 



13 is a partially cutaway enlarged perspective view 



showing a modification of the third embodiment of the annular 
sliding f luoroplastics member of the indention; and 

Fig. 14 is a partially cutaway enlarged perspective view 
showing a fourth embodiment of the ^nnular sliding f luoroplas- 
tics member of the invention. / 

Periled Description of the Pref e rred Embodiment 

Fig. 1 shows an annular sliding f luoroplastics member 1 
of a first embodiment. The annular sliding f luoroplastics 
member 1 consists of a f luoroplastics layer 3 containing short 
fibers 2 and is formed into an annular shape. As the short 
fibers 2, fibrillated aramid fibers may be preferably used. 
As fluorine plastics constituting the annular f luoroplastics 
layer 3, PTFE plastics may be preferably used. As shown in Fig. 
2, the annular f luoroplastics layer 3 containing the short 
fibers 2 has a composite structure in which a number of layers 
are stacked in a radial direction, and each of the stacked 
layers is formed so as to have a wavy sectional shape which 
undulates in the axial direction. The f luoroplastics layer 3 
of the multilayer structure has been heated to a temperature 
at which the f luoroplastics layer 3 melts, so as to be fired. 
As a result of this firing process, the annular f luoroplastics 
layer 3 which has once melted generates a coupling force in 
a cooling and hardening step after the firing, so as to attain 
a state in which overlapping faces of the layers are integral- 
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ly coupled to one another by the coupling force. Therefore, 
the interlayer coupling force is maintained to be large, so 
that the shape of the annular sliding f luoroplastics member 
1 is hardly collapsed by layer separation. As a result, the 
5 shape formed in a production process can be maintained for a 
long term. 

The annular sliding f luoroplastics member 1 shown in Figs. 
1 and 2 is produced in, for example, the following procedure. 
Hereinafter, an example in which fibrillated aramid fibers are 

10 used as the short fibers 2 and PTFE plastics is used as the 
fluorine plastics will be described. 

Fibrillated aramid fibers and PTFE plastics (powder or 
granular) are uniformly wet-mixed by a mixer or the like. The 
wet-mixed mixture is formed into sheet-like elements by a 

15 sheet forming method, thereby producing a sheet-like element 
4 shown in Fig. 3. A tape-like element 5 shown in Fig. 4 and 
having a given width is cut out from the sheet-like element 
4. As shown in Fig. 5, the tape-like element 5 is spirally 
wound with a number of turns around the outer peripheral face 

2 0 of a shaft-shaped winding member (mandrel) 7, so as to form 

an annular wound body 6. As shown in Fig. 6, the annular wound 
body 6 is placed in an annular space defined by the inner 
periphery of a stationary metal piece 8a of a molding machine 
8, the outer periphery of a core 8b, and a movable lower mold 

25 8c. The annular wound body 6 is then pressed in the axial 



direction by the movable lower mold 8c and a movable upper 
mold 8d, so that the tape-like element 5 constituting the 
annular wound body 6 is compressively deformed into a wavy 
sectional shape which undulates in the axial direction. 

During or after the deformation, the wound body is heated 
to be fired, to a temperature that is equal to or higher than 
327°C at which PTFE plastics melts. As a result of this firing, 
the PTFE plastics is caused to melt. The overlapping faces of 
the tape-like element 5 are integrally coupled to one another 
by a coupling force which is generated in a cooling and 
hardening step after the firing. 

The annular sliding f luoroplastics member 1 of Figs . 1 
and 2 can be produced by the above-mentioned procedure, and 
hence it has the following advantages. Since the member is 
produced by spirally winding the tape-like element 5 which is 
cut out from the sheet-like element 4, steps of machining 
works such as a cutting work step can be omitted from the 
production process, whereby materials are prevented from being 
wastefully used and the production cost is reduced. Particu- 
larly, fibrillated aramid fibers have a property of easily 
tangling with one another, and therefore the sheet-like ele- 
ment 4 formed by the sheet forming process has a high mechani- 
cal strength, with the result that it is possible to obtain 
the annular sliding f luoroplastics member 1 having an excel- 
lent mechanical strength. 
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When the fibrillated short fibers 2 and the fluorine 
plastics such as PTFE plastics are uniformly wet mixed by a 
mixer and the wet-mixed mixture is formed by a sheet forming 
method into the sheet-like elements 4 shown in Fig. 3, the 
5 short fibers 2 in the ratio of (100 : 120) to (100 : 200) , 
i.e., 83 to 50 wt.% of the short fibers 2 are oriented in the 
specific direction which is indicated by the arrow X of Fig. 
7 and along which the sheet-like element 4 is wound up. 

From the sheet-like element 4 of Fig. 7, the tape-like 
10 element 5 of a given width is cut out in the direction of the 
arrow Y which is perpendicular to the orientation (the direc- 
tion of the arrow X) of the short fibers 2 . The tape-like 
element 5 is spirally wound with a number of turns to form the 
annular wound body 6. Thereafter, the pressurizing and firing 
15 processes are applied to the annular wound body. As a result, 
the annular sliding f luoroplastics member 1 in which many 
short fibers 2 are oriented in the axial direction as shown 
in Fig. 8 is produced. When many short fibers 2 are oriented 
in the axial direction in this way, the buckling resistance 
20 of the annular sliding f luoroplastics member 1 is enhanced. 
Consequently, the annular sliding member can be applied to a 
thrust slide bearing, a thrust washer, or the like in which 
a large press load is applied in the axial direction. 

By contrast, from the sheet-like element 4 of Fig. 7, the 
25 tape-like element 5 of a given width is cut out in the direc- 
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tion of the arrow X which is parallel to the orientation of 
the short fibers 2. The tape-like element 5 is spirally wound 
with a number of turns to form the annular wound body 6. 
Thereafter, the pressurizing and firing processes are applied 
5 to the annular wound body. As a result, the annular sliding 
f luoroplastics member 1 in which many short fibers 2 are ori- 
ented in the circumferential direction as shown in Fig. 9 is 
produced. When many short fibers 2 are oriented in the circum- 
ferential direction in this way, the pressure resistance in 

10 a radial direction of the annular sliding f luoroplastics mem- 
ber 1 is enhanced. Consequently, the annular sliding member 
can be applied to a radial slide bearing in which a large 
press load is applied in a radial direction. 

Furthermore, from the rectangular sheet-like element 4 

15 of Fig. 7, the tape-like element 5 of a given width is cut out 
in the direction of the arrow Z (the bias direction) which 
obliquely crosses with the orientation (the direction of the 
arrow X) of the short fibers 2. The tape-like element 5 is 
spirally wound with a number of turns to form the annular 

20 wound body 6. Thereafter, the pressurizing and firing proc- 
esses are applied to the annular wound body. As a result, the 
annular sliding f luoroplastics member 1 in which the short 
fibers 2 are oriented in a spiral direction as shown in Fig. 
10 is produced. According to this configuration, it is pos- 

25 sible to provide the annular sliding f luoroplastics member 1 



which has both the buckling resistance and the pressure resis- 
tance in a radial direction. 

The ratio of the short fibers 2 which are oriented in the 
axial, circumferential, or spiral direction along which a 
burden of a lcSad is large is requested to be 20 or more wt.% 
by weight of the total amount of the short fibers 2. When the 
ratio of tftie short fibers 2 which are oriented in the axial 
or circumferential direction is smaller than 20 wt.%, the 
ratio ok random orientations is increased and the buckling 
resistance or the pressure resistance in a radial direction 
is reduced. In the case where a higher mechanical strength is 
requested, it is preferable to set the orientation ratio of 
the* short fibers 2 to be 50 or more wt.%. 

Fig. 11 shows an annular sliding f luoroplastics member 
10 of a second embodiment. The annular sliding f luoroplastics 
member 10 is configured by winding the tape-like element 5 to 
which plural filaments 9 are stitched. 

The annular sliding f luoroplastics member 10 can be pro- 
duced in the following manner. The plural filaments 9 are 
stitched at appropriate intervals to a flat portion of the 
sheet-like element 4 which is formed into a sheet-like shape 
as that of the first embodiment, in a direction which is par- 
allel or perpendicular to, or in a biased manner with the 
orientation of the short fibers 2. The tape-like element 5 of 
a given width is cut out from the sheet-like element 4. The 
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tape-like element 5 is spirally wound with a number of turns 
to form the annular wound body 6. The pressurizing and firing 
processes are then applied to the annular wound body, thereby 
producing the member. 

The Annular sliding f luoroplastics member 10 to which the 
plural /ilaments 9 are stitched as shown in Fig. 11 can attain 
the effect that the resistance to wear is improved by the 
reinforcing action of the filaments 9, in addition to the 
effects of the first embodiment. Consequently, the mechanical 
strength is further enhanced. 

As the filaments 9, preferably used are long fibers such 
as aramid fibers, glass fibers, polyimide fibers, or PTFE 
fibers which are stretched, or metal wires such as stainless 
wires, aluminum wires, or copper wires. 

Fig. 12 shows an annular sliding f luoroplastics member 
12 of a third embodiment. In the annular sliding f luoroplas- 
tics member 12, the inner peripheral face of the annular wound 
body 6 constituting the first or second embodiment is covered 
with an expanded graphite sheet 11. The annular sliding f luo- 
roplastics member 12 can be produced in the following manner. 
When or after the tape-like element 5 of the first or second 
embodiment is wound, the pressurizing and firing processes are 
applied to the annular wound body 6 while the expanded 
graphite sheet 11 is kept to be placed over the inner 
peripheral face of the annular wound body, thereby causing the 



fluorine plastics 3 (for example, PTFE plastics) to melt. By 
means of a coupling force which is generated in a hardening 
step of the fluorine plastics 3, the whole periphery of the 
inner peripheral face of the annular sliding f luoroplastics 
member 12 is covered with the expanded graphite sheet 11, 
thereby producing the annular sliding member. When the annular 
sliding f luoroplastics member 12 is used as a radial slide 
bearing while covering the whole periphery of the inner 
peripheral face of the annular sliding f luoroplastics member 
12 with the expanded graphite sheet 11, the expanded graphite 
sheet 11 slides over a rotation shaft. Therefore, the heat 
resistance of the annular sliding f luoroplastics member 12 is 
improved by the properties characteristic to the expanded 
graphite sheet 11, so that the sliding property can be stably 
maintained for a long term. 

Fig. 13 shows a modification of the third embodiment. In 
the annular sliding f luoroplastics member 14, one end face in 
the axial direction of the annular wound body 6 is covered 
with an expanded graphite sheet 13. The annular sliding f luo- 
roplastics member 14 can be produced in the following manner. 
When or after the tape-like element 5 of the first or second 
embodiment is wound, the pressurizing and firing processes are 
applied to the annular wound body 6 while the expanded 
graphite sheet 13 is kept to be placed over the one end face 
in the axial direction of the annular wound body, thereby 



- 20 - 

causing the tetraf luoride ethylene plastics 3 to melt. By 
means of a coupling force which is generated in a hardening 
step of the tetraf luoride ethylene plastics 3, the whole of 
the one end face in the axial direction of the annular sliding 
5 fluoroplastics member 14 is covered with the expanded graphite 
sheet 13, thereby producing the annular sliding member. When 
the annular sliding fluoroplastics member 14 is used as a 
thrust slide bearing or a thrust washer while covering the 
whole of the one end face in the axial direction of the annu- 

10 lar sliding fluoroplastics member 14 with the expanded 
graphite sheet 13, the expanded graphite sheet 13 slides over 
a thrust bearing. Therefore, the heat resistance of the annu- 
lar sliding fluoroplastics member 14 is improved by the prop- 
erties characteristic to the expanded graphite sheet 13, so 

15 that the sliding property can be stably maintained for a long 
term. 

In the annular sliding fluoroplastics member 12 of Fig. 
12, the inner peripheral face is covered with the expanded 
graphite sheet 11. Alternatively, both the inner and outer 

2 0 peripheral faces or one face other than the slide face may be 
covered with the expanded graphite sheet 11. In the annular 
sliding fluoroplastics member 14 of Fig. 13, one end face in 
the axial direction is covered with the expanded graphite 
sheet 13. Alternatively, both the end faces in the axial di- 

25 recti on may be covered with the expanded graphite sheet 13. 



In other words, at least one surface of the annular sliding 
fluoroplastics member is requested to be covered with an ex- 
panded graphite sheet. 

Fig. 14 shows a fourth embodiment- The annular sliding 
fluoroplastics member 16 corresponds to a member which is 
obtained by impregnating the annular sliding fluoroplastics 
member 1 of the first embodiment with a lubricant 15. The 
annular sliding fluoroplastics member 16 is provided with 
excellent resistance to abrasion and wear by the lubricating 
function of the lubricant 15, thereby improving the sliding 
property. When the annular sliding fluoroplastics member 16 
is used in a place where a sealing function is required, per- 
meation of a fluid is prevented from occurring, thereby en- 
hancing the sealing property. As the lubricant 15, useful is 
wax, synthetic oil such as fluorine oil or silicone oil, or 
mineral oil such as paraffin oil . 

The entire disclosure of Japanese Patent Application No. 
10-74194 filed on March 23, 1998 including specification, 
claims, drawings and summary are incorporated herein by refer- 
ence in its entirety. 



